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Abstract of JP9305793 

PROBLEM TO BE SOLVED: To reduce the load 
of a main bus. SOLUTION: A main CPU 44 
transforms the coordinate of a polygon 
corresponding to the operation of a user at a 
manipulator and transmits the data of that 
polygon through a main bus 41 to a 
programmable packet engine(PPP) 48. The PPP 
48 calculates the Z value showing the depthwise 
position of the polygon from the coordinate 
values of apexes of the polygon supplied from 
the main CPU 44, divides the polygon into 
several pieces of sub-polygons corresponding to 
the Z value, transforms the coordinate values of 
apexes of these sub-polygons corresponding to a 
normal vector and a curved surface parameter 
and generates a curved surface composed of the 
sub-polygons. A graphic processing unit(GPU) 49 
writes the pixel data of sub-polygons generated 
by the PPP 48 into a frame buffer 58 and 
performs rendering processing. 
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(57) [£*)] 

[ftK^ik] *>fvcPU4 4Ht, »ffSS«ic43*t5 

P P P (Programmable Packet Engine) 4 8 
£ 0 PPP48I1, ^^^CPU4 4 iOttl&Sjxfc* 

■&?jM-z««rH«u #y ziiKM/Sbfcs 

©*^*y rf^|c5>fflu =/v©ffljSS:ffi 
AMIS:* ffiMK* h/^J;«I^7^^l:^U 

PU4 9IS, PPP 4 83ftSfe^Lfcf->^sKy =^^H* 

f-^ir7 y 7 7 5 8 i:st a*, u^yyv 
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3*SfflM^*5»t*WE^^*^ aiWfcttS 
S**^*^ h0>B«#*i, fltTES**^^*^ h 
<D]ljS©Jffi«i[4:WESf*<0^^*^ hOlf^oj^S 

|HHLfc«JEB«»*illWBSI»tt*r. fltrEBf^o^ 
i?*^ Kof-^ t LtEfttSEJIf BKrSdiS^ 
t«r»ati-SE»KB. 

[§S#g3] 3ft7c^m^*3(t5BfS^^*^ h 
©^-^S:E«Kff^E<frrSE«*ffiK:*5V^-C, 
3ft7C^Pfltc*5»t«WEBf^*^^*^ h^5>, 

hoi!^OJft««i:l»Ei5f3eo^^a:^ b<DTI£ 

jmjufcWEBm«*i:awaaiMt*, sMH?f*<o^ 

v?^? h<07 f -^tLtEft"t"a^v ! -y^tSr«*.*r. 
i:^«F®i:i-^E®^&o 

[m*3g4 ] 3&7c£BBfc:m*T«S©¥BH*^«l 
rtSixStffr*^*^ KO^-^SrEBrrsEftttE* 
<fc 9 fflfEf*-^ SrK*ttl-rttttl*a > 

H&E& l <o«*#aic J: 9 KJftSii/fcttEftBOT*-^ 

[§a*JS 5 ] ttEKU^a^ J: 9 K*B*tbfc«E¥ 

;L 5 r £ £4$® £ -f 5 KI#Jf 4 fcE»©« 
[»**6] 3»7cffim»c*3v^-c»jR(05FffiH«-e* 
jSSftSiCtttf^** KDf'-^SrEfirt'SEftlifle 
<t 9 WEt 5 - * fy/i, 

jerajBc<o¥BH«"C«fiR**i*ftB^aE»"fS^'7 l y 

^&$ftfcfitJEEi&B<D-r-*£, 2&7cG)«*/B? f -* 

[»#* 7 ] 3 Bfe5cSraJC*3V^"C«ft©5PBH*-Cfll 
jKSftS&fM-:/^** ho>f f -^SrE»i'*E»ME* 
<t 9 WE?*- * $rlS^ttli-|^a#© ^ , 

trawi-saw^a*, 



5c©¥BB»«>l**IIJ:!K $>MSftfcttE¥BB#«> 

»««Sr«»^asw*ai. 

J 3ft5cSMlc*5V^"ca»o¥BH«-e« 
*Sixa*ff^^3i^ ho^-^SrEflrt-SEfttt* 
£ 9 MEr-* Srtt*m-r^ v 1 * 7 k , 

5c<0¥BB»©»flMI[ J: 19 . ##1 £ *ifclittE¥BH7e© 
ff ftfi £ mitt Z>*7~v?h. 
^WSixfc*trE¥Bia«<Z)»««J:»), 2&5c<B«*ffl 

[0 0 0 1] 

#»Wfi* EfiKfc E&& 

U 3R7c^M^*3W50f^©*^*^ 

^ hoffl^ojK«<It<olS»«*^"rsE«Kfl:. 3 

S*^"^*^ h<oBiaS^<t, IS**:/^** KOM 

W&fOiffy*-* h<Dr— 9 k UCEflr*-5£ 
«gfi*5j:Ut*ifc, SfeWc* 3*7cSIBJcj3i^ra«© 
¥BH*"e*J*S*vaft*^^*^ hO^-^SrEft 
■f"5Eft«*J:9 7 f -^SrR*WU to^PBH**, 

[0 0 0 2] 

[®*^a»] *J!L fltB«ai*il5aK:tfv\ y-Aft 

[00 0 3] =rytf^^77>{y^^ (C 

[0004] ;roj:548BfflTvy-A*, ^-y+ 
CPU, &oiR»lH«8ftift?***ixaJSBi3SBS: 

[0 0 0 5] ttB3SB<oCPUtt, j£«KtA. ^yf 
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I o o o 6 1 SHlHlBWt, cPUd»e>«l&S*T/fc»ia* 
[0007] £<0*5 4»iBiafcrt\ cpuiwa^ 

3pJfflL"C, «*.lf, 15MPolygon/sec (1 

»khc i5xi o 6 f@<D*Ky rfvofv^y v^jaas: 

*TLT^5/<*«:ffi*+a7 ? -*4H:, lOOMB/s 
ecM200MB/sec 1 0 0 2 0 0 p< 

[0008] cpud»bffl*Sixfc7 f -^tt, cput 
E«S^ BftSftfc«#"C* »Hls]Bfc«16SixS. 

FIFO/<y77tt» C PUKi*^— ^©«3(&JSftd s 
-**IHS:EttLTV^ CPUKJ;a7 f -*0>flM&i£ 

FlFO^y7rlt CPUOf- ^ft^jSSirtSUlHl 
5 0 

[0 0 0 9] 

H8WdS»»LJ:5fc-r5RHI CPU 

*>*vv*, cpuo^-^«i&a«tf«iiinsiB«)ft3ia 

ds, FIFO^y77i:iaStiti/>#, *ftif-* 
Ofe$5. F I F0^2/7r0**4rfflifltfctt, 

*©Ste*«tfx4<ft*fc», cpujsitfatiBiaBtt 

[ooio] i«a-e»B*fla*fT5*fr&, «B* 
ai-S7 f -^*oitaiiiciE:i:T, £<bic£<o>*yo 

Sfl^EftKtt<0*fia J i5« i: * >K ^ * h y £ >-^S 

[ooii] se>ic, jaa-raf-^scoitJDi-afc, 



h<DB«#»i: % S**-^** hoU^eoffi^tf 

^«tc*5Jt xic^ c-c ^ r t k: i ^ , 

So 

[0 0 13] 

[RB*B*-f5fcftG>¥«] W#*lK:E«©EftB 
[0014] » 2 fcE*OE«3S«tt:* 3 &7c2fffl 

ten*?*?*? b<om&v>mmmk<Dmftm*%m*tz> 

nth^mt, *WLfcB»#*i:3«Ht«\ BfSo^ 
K07*-^fcLrE»1-5E«¥atS:«x:SC 

[0015] »*B 3 KE«©E»#ifctt* 3 fryt^ffl 

h<DSB«#*t. a**^** hoil&oj&g 

[0016] B*«4 fcE*©«««!«3£Bli, 3 9:5c 
* h07 tf -**Efti-5E««*J:9 7 !? -^*K*ttl"*' 

ft®o-r-^^, 2JSfe5c0^fflf f -^lc^-r5®2 
[0017] IS*^ 6 lcE4K^ffir««&3B#£tt, 3 »tc 
? ho^-^^E^SEa^^^x-^^^ffl-t* 

[0018] 19*^ 7 tcE^oras&Jl&ftii, 3 Rtc 



-3- 



^x^jstrawrs^ffl^a^ 5E©¥bih*<b»« 

a<h, #»Sftfc¥BB«®)^ttJ:!K 2R7G©*» 
[0 0 19] «*«8«cE«Oi»*«!!a*ffi«:, 

fflT-^W^f * Xfc fc 
[0020] ffjftjg i icE«oB»a*«c*5v>rtt, 3 
SJpi45S*3t-^*^ hO|&a#-*§-£, S**X$> 

[0 0 2 1] »*3l2«CE*OEft*«^*3V>Ttt, * 

[0 0 2 2] »**3«cE«OE»*ife^i3t^Ttt, 3 
S#*X^** Ho»«#*t, S**^*^ KDB 
#<!£3imU *UiLfcB»#*i:5«MK\ /^O* 

xs**^ h^-^iu-cEft-rSo 

[0 0 2 3] »*«4^E«©flMSft3aSS»C*3V^-C 

14, §gtti^ai4, 3R5GffiBfc:fcv*T«»o¥BB#-e 

w^f-^^ttiu *i<oaafc*ar±, 
si^a^aicioajjisixfcflBof*-^*, 2»: 

[0 0 24] fS^fl 6 «CE«<OW*«!!a*ife^*5V^-C 
14, 3R5cSKU!:*5V^r*»<o¥BH«-C«*SttSi[ 
ft*-?*?*? KOy'-^SrEfti-SEftiK^J:!)^-^ 

^X|c#jSi-5»©5pBH»-e***ix5*BJiiSE* 



[0 0 2 5] 7 lce«©«**«S«fc*5V*T 

Htt^a**, 3ft5csratc*5v^«[»o5FBia*i? 

WrtSixaA**^*^ h^-^SrEft+SESJl 
#±9 7W&tt*fcBU »«¥ari, ^BH*Sr, gf 

&J4, 7c^¥B(§7g<D@gffi£ 0 * »«S*i/fc¥BH« 
olWMKrSWU £j£^at4, #gi£ftfc¥Bgl^eD 
StgffiJzS, 2&5c<0**JH7 f -**£J5M"5. 

[0 0 2 6] »*3B8 !CE««)«**!ia*jfelC*5V^T 
14, 3R5cSIBtc*3^rtt*©3FBH«-C***ixaic 
ftztXv^ ho^-^SrEart-SEftKfrAOT 5 -^ 

-fXlcfcCTiMMU 7G<D¥B@^ffSiH<fc , 3, »W 
S*bfc¥BH»oKtt«Sr«*L. »»£Jxfc¥BB# 

[0 0 2 7] 

s^s u fc^sffl t v j*m<o-m br v > 

E3 8-e«rtSii-CV>5 0 
[0 0 2 8] 2 J4, Bl 75£B 3 X 

lC^t<J;5^f>f^^0 1i'CS)§CD-ROM4 0 

icy -fey h-rs y-fej/ h^-f y^4 ttKoaj-i'/;*- 

^^«#^^6t, 3rBy-<Mc*5ft5»fl*«r 
ff5Sfcfe8fil 7*3j;U!0fBy-A<Z)K«)S:ifSrE«U 
r*5<Eft56B3 8SrStti-aSaR»7A f 7B&WL 

10 0 2 9] »«»7 A, 7B14. H 2*5j:t^H 3 Id* 

-tXo\^ 2at^/££*vt^5 0 «««7a, 7Bcd 
±a§ptc^. e^@3 s a«bs dsn 

we>*b. Tatticw:, mpmrn i7*««^5Sbk*f 

#A«8i 2*SK»tbixrv^. 
[0 0 3 0] E^Jf Aa58 (4, «*ffi]Hftv^*«tt<D 
#A?L<t, *<DrtWcE»*B3 8jftsgg«^tt5^^y 

ffiftaw^a (m^-f) ^wltv>5 0 H2m 
^-r ± 5 e^asp 8 ic E@^^a 3 8 tma $ 

Bi-S^y^9*SRl4b*trv^5 0 **5, E»%B3 

-A{cB»"ra , r--^*Efti-aJ:5K:4S*i/"CV^a 8 
[0 0 3 1] Efl%B3 8 *««-J*6«^, ^--1fl4> 
ES3SB3 8^5fe«"C>'^ 9 SrrtflOJEriRl«c:Jf S 

[0 0 3 2] &«^*¥Aan 214, H2lC*i-i5 
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[0 0 3 3] ftftKK l 7 11, El i l£*"f J: 5 

<o«-e«» l-c 5 s a a ft^»i^T«f^T*t s 

«ig£ LT*5 9 , &&W»^E«**Lfc»f^tt 18,1 

2*3<fcU ! *^- h^yf 23i:, »f^»l 8, 
1 9©«rB«(cE«Sixfc»ffffl2 4, 2 5t, y-A 

/U2 7 «r*jfL"C^*. 
[ 0 0 3 4 J m 5 fl, ±»©y-A«*# 2 (DrtSBO® 

[0 0 3 5] 2 II* 1 k^-zf 

[0 0 3 6] ;*>f V/*>*4 W^nT'n-fey* 

vcpu4 4 (Rw*a, ffiff* 

DMAC (Dynamic Memory Access Controller) ) 4 
6, MPEGf^-y (MDEC) 4 7. -fn^fy^rf 

/w^^hxy^y (ppp) 4 8 (f 

&£¥&) . *5J:i* Wfft«yi3£IB (GPU 
(Graphical Processing Unit) ) 4 9 (®2tf>^&# 

[0 0 3 7] — 2 tCH. n:/nir 
y**if-e*fi8*tl5*^CPU5 0. RAMT'MJ 
h5t^*9 5 1, 1*-:/DMAC5 2, r*< 

5 3. #^MSI3£B (S PU (Sound Processing Uni 

o ) 54, mmmmn (atm) 55, *f4*&*knt 

3S3£3fcfc5CD-ROMK7>f T'S 6, A^3§B 5 7 , 

3o<fcU\ GPU4 9as»jKSivc^3o 
[0 0 3 8] /^3yhn-74 3H ^ >v^4 1 
fcU-?V<;*4 2*SHRU ^>f^4 1*»b«)7 f -^ 
Sr-J-^^4 2«cfflAi-5i:^t>J-, f^4 2H 

[0039] ^-fyCPU44H y-^«fc#2(D& 
tt«FKl, *^/^4 2^SMIEStt-CV^5ROM5 3*> 

[0 0 40] >>f^CPU44tt, CD-ROMK5>f 
^5 6$:WU CD-ROMK7^^5 6 (C-fe y h£ 
JlfcCD-ROM4 0^5>7/!)^—>3^P^7A 

[0 0 4 1] VCPU4 411* CD-ROM40a> 



y«»*fT5^> hSSW^^^ (GTE (Graphi 
c Transfer Engine) ) 7 1 k. GTE 7 llCfcoTH- 

LTPPP4 8lcaSmi-5^y (PKE 
(Packet Engine) ) 7 2«r^TLTV*5o 
[0042] G TE 7 lli, #IW*£0>Jlft«:*JM* 

.fcSlCJfeStl/O^S. PKE 7 2 11, GTE 7 1 (££9 

nmztilztf}) *wf—9*'<>ry hk lt, 
/^4 1 ^ltPPP4 8«c«je+«J:5Jc4StL-c 

[0 04 3] PPP48I1, *4 VCPU4 4<£>PKE 

tiSftffiWEiftU ^OM^)f-^?:GPU4 9lcm 

[0 0 4 4] H6tt, PPP4 8O-M0HS/TLW 
PKE 9 111, ^-fyCPU44©PKE72d»b 

9 2K1B1§U *^^ry YK^ilZyt-tVoh, 
#}) ztls*m^%7*y7J**ftfctZ> i f—9 (ft 
Jfi) Sr-f V* h7^'>3 VRAM 9 3tCiatt£i*\ Z<» 

7r-^RAM9 4Kli2t§£ J ti:£<fc SfcfcStvO^S. 
[00 4 5] f^CPU95lt ROM9 6(CiStt$tv 

RAM9 31^7*— ^3ftS|BltS*t*i:^ ^^x— ^£H» 
fflU *©7 f -^t*»3tStt5^o^5A (t/CPU 
9 5»C#EL"CV^S) T\ y-^T-^RAM9 4 (Cf5 

«s*i/cv^sK» ^y^f-^ ok» ^y^E^^MS 
x— 3&5c£[ffl<oJltT 

v) 

[0 0 4 6] r^fct, t^CPU9 5f±, PKE 7 2 

[0 0 4 7] *LT, t^CPU9 5ll £fifcbfc*S 

i?RAM9 7^1Btt*ii:, G P U 4 9 iCftfe-TS £ 5 

[0048][D5ICMI9, G P U 4 911, PPP48(0 
^-f ^x-f-*— *>3 Vf- *RAM9 7^b, ^S"JUfc 
7}fy^V(DMS|S (3&5c) 4ifO? ? -#*fi*HiU 
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ftSttrv^S. 4*5. r<Z>fcS\ GPU49H 3&7G 
(x, y, z) 3ft»e>, **JH©2ft5c©ffi8fS 

(X, Y) (SmXift) SrfiJfflLTllfflLT^ 

So 

X = x/z, Y = y/z 

[0 0 4 9] >^yDMAC4 6ll ^>f^4 1 fc 
SSttS*T/"CV^S#!aK*r»ft t LTDMA|EaS4Jf<D»J 
»*tr5J:5fc4SHr^a. *fc. **fvDMAC4 
6tt, ^ayho-7 4 3(0««l:Ki:t, 
4 2«cffittStuT^5*laIi8S:»*i: LtDMACiS* 
^OfflftSrfi^wfcfc-Ct*. MDEC4 7tf, 

^^yCPU4 4 taERIKBfPU MPEG*«fcSV^ 

icfcSfrrv^. 

[0 0 5 0] tT'CPUSOU ROM5 3^IB1ft$n 

T^£ 0 I^T/DMAC 5 212, a V h n — 7 4 3 # 
pt>f >v^4 1 i*7V«*4 2«r«I9IBL"CV^tt*lC 
*5^rtD^, 4 2fcS«£ftr^3#l§IR*» 

irDMAfiSlft if ©*J»«rfT 5 J: 5 (-4 Sixr ^ 

[0 0 5 1] S PUS 4 IS, t^CPUSOWDM 
AC 5 2^btt»Sttfcf-!? V Ka-vV KKWlSLr, 

una*-*-* £ 5 fcfcstir^s. 

[0 0 5 2] ftftiHftlA 5 5 (i^WATM) it, 
0j»fcS8RSix. *®EIi»fc^Lr^-*©aS£«*f? 

[0 0 5 3] A^Sff 5 7 f±, &«^E 1 7 3ft 
jgEig^asi 2 A. ft&o3£§ (H^*T) frb<om&r- 
^tSttSiS^x^A^iaBS 2, *5<i;U\ 
fcotf^f*-* 7* ^A^IUSS 8 3 

Lrv^5 0 

[0 0 54] #CtC, l7 07n— h£#f8tr, 

rRW+5. 

[0 0 5 51 tlOl^fy/Sll:^^ p^VCP 
JES-t-SfB**, A^SCS 7 Sr^LrgttfcSfcifcfc:. 

vy*y 4 5d»e>*y ^v^t*-^ GH£<z>ffi« 

fit, ftH^ h/K SipftBOx-* (*B'*5*- 
) (WCD-ROM4 O^ib^ttl^H-CV^) 

gte 7 l-effiasEijii-So 

[0 0 5 6] 2\Z^Xs *<OC? 

U44WPKE72I4, # y =f VCDlf&CDffi^ffi, 



^y =fVOftH-<^ h/K PPP4 8ld*5lr^-C*6fflSil 
5flB'*7^— JSilf. PPP4 8IC*51^rffl«<0 

^4 1^Lt, PPP4 8(OPKE9 1 |c2Ht1-*. 

[0 0 5 7] 4*3, > l/DMAC 4 6 £flJJ8 Lr , 
4ry h£PPP4 8l;:2Hi1-Sr.£fcr*S. 

[0 0 5 8] GTE 7 1 K*5l*5ffi«5E*fc± 

or, 08 (a) jc*-t-J:5 41Hj«P0»SP3Sr#t 
S4ft«©sKy PKE7 2I3, 

18 (b) ^1-^51^ :/n^7A§r*g£-f 

(H^C ode) , zil/(DmU^ Yfr (B*0> 
Nx, Ny, Nz) , £!pttB«:*t"ttB'<7*-^ 
BjfiLP0 75SP3^»«i-6ffi«fll (Xi, Yi, Z 

i) (i=o t .--- t 3) . *offi«fisic*t«-r5a 
ip«B<oa^s» mm) oitui, vii ( i = 

0, • • 3) ^JltffeTWffiRGB i (i=0, 
• • 3) T?i«Stt5^yhS:PPP4 8©PK 
E9 llC««-r5. 

[0 0 5 9] 4*5, h<D^li, »Co d e 

fcj&trttjgsit, «»j^codeicj;or»*Sha 

So 

[0 0 6 0] 4*5, HSS'J^C o d elUot, 

gigftB£2&*B£ Lr&S^S:/* ^7^}§5££ 
*tfcJ§£\ £*fiftB (x, y, z) tt, ttWh3E»u, v 

**jfflLr»cS;r*Six5. 

x =fx(u,v) = aoi xu a + a 0 i xv 2 +ao2><uv 
H-ao3Xu-fao3Xv + ao4 

y =fy(u,v) = an Xu 2 +an X v 2 +a t2 Xuv 
i + an x u + a« x v + an 

z = fz(u.v) = a2i Xu 2 + aai Xv 2 +a22Xuv 
+ a 2 3 x u + aa3 x v + a 24 
[0 0 6 1] *Ur, ^*tfew£»a 0l »Sa 24 «>3 

tPPP4 8l:S<l^tl5, 
[0 0 6 2] OTJ^C ode iaoT, S^Pffi® 

if (xc, y c, z c) <D#B#, S?P*B (x, 

y, z) irurftjffi^n^o 

[»2] 

X = R COS V COS U + Xc 

y = R sin v + y c 

z — R cos v sin u + Zc 

[0 0 6 3] ^rbr, Z<D»m<D¥&Rb*'bBm (x 



-6- 



c, yc, zc) 365, M/^7^-^HtPPP48 

[0 0 6 4] ftlc, ^ry^S3«C*SV^ 

PPP4 8 <D P K E 9 111 ^^yCPU44^)P 
KE7 2 ADfW&Sfrfc^*? h«:-lRAM9 2 KB 

n^AtSfc+aKBiJ* (Code) Sr-fV^h^ 
v'a VRAM9 3tCfaffi£i^ #y =*:/0>lI£0>ffi« 

So 

[0 0 6 5] ^7y/S 4 1C*3V^T, PPP48^ty 
CPU95I1 /fy7h7^^ayRAM93^bM 
KodeiB»HU -toBffiiJ^Co d eOfillC*frt; 
^ST'n^i^ffiSSrfTV^, y-^7-^RAM9 4 

•rs. 

[0 0 6 6] ^LT, ^r'yT'S 5fc*31^"C* t^CP 
U9 5I1 y-^r-*RAM9 4^fe 1 tt^aSSu, 
v^fii:6ffi^7^^mWU «WME»u, v-C 

assiis^iw ( (u, v) sn) i^ts^y 
3ij{so*js*r*uiu #y ^v^iit-rc-y- 

:/#y (Hit, #y =*^&£»J1-3) o 

[0 0 6 7] **3, £<oJ:5fc, (u, v) £WT?£/* 

■C, (x, y, z) ffilBlC^fll-ra^tKJ:!?. mm& 
B±fcE«*;h,aa>"t\ £©*j&i#y =*v<D]H£"CK 

[0 0 6 8] ^It, f-yCPU95ii, i^/Ky^ 

45*-e, **^#y^^s»ttic»WLrv^<o 

[0 0 6 9] t^CPU9 5lt C©J:5l:LTi*S 
tv/ci^^y ^«(Dffl$:7^r^-'y3 
yr-^RAM9 ncBftS^S. 

[0 0 7 0] «*.tf, 08(C^i-7Ky ^PPP4 8 
fcfW&S*lfc»fi\ $WCPU9 5ft 4ft^AB 
CD^ 3ft?gABC£ 3a«ACDlC#ttfcflL 3ft 
»ABC<0*»B»A«:jlLttiU S3*BfflAasSJMlD 
±9/hS^&ipJKLfc»£\ H9 (a) tC^-fctpl-* 
£E££$U t^y^ABEtt^y^BC 

HJU *»BaA3fl5X!pfflDJ:9/hS^fc«»Ufc» 
£\ B9 (b) fc*1^5fc*£E«:3yaU +^#y 

[0071] ^ur, $h\c r*Lb©*^*y rfv 
(t^y^yABE, u-^y ^bce, f-^y 

rf^ECDdS-tt^+^y ^AED) ^r^J-T^ 



/SSiisaBtt, XJpftffi^fc©«Bfcar-3^TV<. 
[0 0 7 2] H«lc, Hi l (a) lc^rJ:5 4*tt<o 
hSr*gWS»g\ has, jjf 

Bl 1 (b) iC^-f<t9l-, 8{@<E»Ig£ (1 2<@CD^y 

h*s j ^*t<a**ixafctf4, is 

11 (c) {ZTF-rXolC^ 1 4fflCOH^ (2 4(@C0^y 
-C, ill (b) <D*7&=? hJiOSOKlcifiv* 

**<«*$ix5fc*H:. Hi 1 (d) ic^-T 

±5(C, 2 6fl£>ffi/S (4 8<@£0^y =fy) 7?, ill 
(c) <n*7*? ^9 Y £yimxtt^*'f : $*9 h«r* 

[0 0 7 3] El 7 (CM «9 . ^7i//S 6K1*3^T* GP 
U4 9H PPP48^)7'f^r^^v'3y7-^R 

[0 0 7 4] ;:©,fc5fcUT, stfy^vSrZtfKJSCT 
£MU ^fJLfc^y^v <S*iBiBfc»ofctf7'#y 

**tb(OsKy =f^-C«riKS*v5 3*5c*^* 
^ h^^H^o ±afc<oJ:5fc* ^^fyCPU440 
GTE 7 l-Cffi«S»ft4fOi?^ hy»#*fifv\ P 
PP48I1 *#y=/vlc»i-5«3ftt4J***rrtSrtT 

[0 0 7 5] X<Ty7S5\C%>VZtf}) zJ^<Dft 

W*D!3a©B*BlCOV>T. IU1 2£>7n-^- h£r#H8 

[0 0 7 6] fttOfc^s^S 2 1 tC*5V^-C. tT'CP 
U9 5ft «»Sixfc4ft»^)*y rf^«:2o03ft» 

©tfy^Kdttfcfl* 3ft»w*y^v©B« (iff* 

<0**Wc**Six4 4:#OB8l) ASrJWJ-**«. 
[0 0 7 7] X9"y-?S 2 2t£*5^T, fT'CP 

9*#v*MS*»fr*U»rU B«A#S1«IDJ;9**1* 
fcfl»Lfc*&\ X?y?S2$\cm*. -* % B^A 

[0 0 7 8] ^7^S2 3fc*5V^ tT'CPU 9 5 

«^«*u, vt?»3esn5 (u, v) ffiwnc*5v> 

u ^y ^vo3o^n^;«t^o^A^ N xKy=f^*2 
o<o-y-^sKy^v (fy^y^A, b) ic5>«-ra 0 
H9 (a) ^ciov^r, *jSE*4rtu ^y=^ 

^ABCW^y ^ABEttT'^y^BCEl: 
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[0079] imsu, vtjassns (u, v) s 

(re/4, re/4) , B= ( (3/4) 7t, re/4) , 
C = ( (5/4) re, re/4) -e*>6»S\ H^A, B 
0>*jSFWl* H^A, B S F«L"CF = (re/ 

2, re/4) ir»ffl^HS 0 

[0 0 8 01 fcSU 3f£0 2oOSA ( (ul, v 

1) , (u 2, v 2) ) tf>u£g#<D¥i§ ( (ul+u 

2) /2) ^ ufi8»j5S»T*S^f4± 

it, (0, re/2) fcfSo TRftA, C<Duf&#£>¥J§ 
(ire (= (5/4) re-re/4) fcft*0>TN IB* A, 
C<0*J«E (0, re/2) iLTl^S. 

[0081] 4*3, z<Dt$<omvihmt:* ^Jxtf, * 

gR^R=l "C$> 9 , *)*0, ^L^ffiS (xc, yc, 
zc) a* (xc, yc, zc) = (0, -2, 2) "C*> 

(x, y, z) I*, ±i£0:£ (SIOS) J: 9, (x, 
y, z) = (1/2, 1/ (2 1/2 ) -2, 5/2) fc 
4«9, MjSBOffiWtttt, (x, y f z) = 

(-1/2, 1/ (2 1/2 ) -2, 5/2) £49, H 
£C<0ffi8MIf** (x, y, z) = (-1/2, 1/ 

(2 1/2 ) -2, 3/2) fcfc5o *L"C, t^E^I 
(x, y, z) = (0, -1, 2) t«a o 

[0082] ^fjt-, rne>©iijS«>ffi«s:aa3E* 
SUS (x, y) is, ±a«>a«**«>a;J:9, (x, 

Y) - (1/5, ( (2 1/2 ) -4) /5) £49, R 
ffl^B<DJfi««tt, (X, Y) = (-1/5, 
( (2 1/2 ) -4) /5) £49, ffljRCOffi*«tt, 



( X , Y) = (-1/3, ( (2 1/2 ) -4) /3) t 
*5. ^LT, */SE0>ffi8MItt. (x, y, z) = 
(0, -1/2) £4£o 

[0 0 8 3] (u, v) ffiMteio^T^jS 

^ffl^2ft7c^tc*3tt5 c t 3 ^(cffia$jL-r, sip& 

B±l-lEK£it5 (19 (a) ) o 
[0 0 8 4] tLT^fy^S 2 4»C*5V*"C* I^tfy 

^*aa*iT5. =^vAic#Lr, aft 

2 3JC*3V^4^5ilfc*^*9 =*VABElC*fL 

-c, #y =fv#M«ya*, ^yfs 2 ia>e>M4M- 

[0 0 8 5] 4fc, ^7 7^3 2 51:^^, l^^y 

SuSLtoMZtfio BP*>> *^sKy ^yBtc^fLT, gat 

[0 0 8 6] r.fl)J;5K^ ^fy^S2 4, S 2 5 td*3 
^T, r©4&3*S»ttWT5r £l-<fc9, #£J£ftrt: 

£ti% 0 :oi:t, «Wh«*u, veans 

tt5 (u, v) ffilBlcisv^^StuSwc, ii^oj; 

[0 0 8 7] 4*3. ±y^te«»c*5^-CH\ £9ftffi*S 

apfts (x, y , z) fc ur^Jffl-rs^ir^-et^o 

[»3] 



x= (1-v) ((1-u)xq + uxi) +v((1-u)x3 + ux 2 ) + Nxf(u,v) 
y = (1-v) ((1-u)yo + uyi) + v ( (1 -u) y 3 + uy?) + Ny 1 (u.v) 



z - (1-v) ((1-u)zo + uzi) 

[0 0 8 8] «^3e*u ( v(l, S»Co 

d e^ilffiSftS^^AfciSl^C* (u, v) 

= (0, 0) , (1, 0) , (1, 1) , (0, 1) <D 
4 LT*5#, £Sx i ( yi, z i ( i =0, 

• • •, 3) — *£ UPPP4 8\cW&-fZ>^t 
tc<t 0 . 3ft5c3SBI^*5V^4jS<Dffi«ffl«:*m"r*o 

[0 0 8 9] Z.<D&(D f (u, v) te, JK^SKRu, v 

PP4 8i:M$ti5 0 Witt, f (u, v) ^ 

f (u, v) = a X u 2 + b X u-h c X v 2 + d X v + e 
PPP4 8JCttf&*tb« 0 

[0 0 9 0] Sot, :<7)^, (Hi 3 {C^1"<t b (-> 



+ v ( (1 -u) Za + uz 2 ) + Nz f (u,v) 

■BIKodeiiHI^ h/l'Nx, Ny, Nz, 
s*7 1 — # x j£Sx i, yi, zi (i=0, • • • , 
3) , *3i:l54^lcmi-5fe , 7 ? -^ (RGB i ) (i 

= 0, • • 3) -cwdisixa^y ppp4 

8(^#tj^$tL5o 4*3, PPP48CDDA (Digital 
Differential Analyzer) SrR«t 5 w t (C<t <9 , ^ICOS 

[0 0 9 1] HI 3 h"Cttif&£;ft*:#y 
tt, SJPftB3ftS«B-C*>a»&tia«lC, PPP4 8IC 
*5^TZH^i:r»f(J$tlSo PPP4 8C0 

^^CPU9 5(i, Zffi75S^:^<^ &ft%Xfa<D&< Id 

^y ^^^iBs^tis^ ofje^a^a^fcv^rsKy 

^*S/hS<**$*bS»&) > HI 4 (a) (C^-fJ: 
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— > 3 >f-^RAM9 7{cI2tS£i£5 0 
[0 0 9 2] t^CPU9 5ll Zffl^-^/h* 

5&&) ,014 (b) \c^-t£o\C, *<Dtf 

M9 7(CfElt^^5o 
[0 0 9 3] Z«j&S/h$<, jMf##fi*>ar<fc 

#y =f><asEKSH*»& OfSoa^SBtc*sv^*y 
^V3ftS*#<*^Stu5ii^) . fyCPU95lt H 
14 (c) {ZTjk-rXo^. ZOXV =*v8rl 

(ffl*>, ##J3!fc& i 6 1 ur) , i 6®£Df-y^y ^ 

>oiS/S©jffi«<ff Srf 5 ^-r ^ > a v-r — ^ R AM 
9 7lclEttS*5. 

[0094] mi 4 (c) tc^r«t5i^ #y 
^ v^r 1 6 m<ov"?# v =* Ltzw&, 1 6 m<o 

f-^/Ky^Vtt, B15 (a) Iw^1-<t5t-, 2 5fflC0 
Hj£P 072«P 2 4 *^TU ^CPU95Ht, #H/S 
<DJBStt*3j;tffe7 f — (Xi, Yi, Zi, RGB 
i) (i=0, • • 24) S\ Hi 5 (b) (C^-f 
iSKEfllU f^r^^>3^7^RAM9 7 

[0095] 4*3, :<o»««tt, 4#^o#y 

[0096] r co j: 51-, 0f£©**ffl-e*^sns* 
>rx (^jMMX) icist-c, 

14. **<o*^3i^ hi:**Sixfc^^*^ h<07# 

[0 0 9 7] 4fc, r©J:5fc* Jtttttftv^Xo* 
y ^Of-^^PPP 4 8KSffiU PPP4 8fiI*3 
v vr zfltlcfS DT^otf y S r t ic <fc 9 , 

>-fyCPU44^b^-r>'^4 1^1XPPP4 

[0 0 9 8] Ml 6lC*-J-<fc PPP4 8^ibGP 

U4 9\zmjj£tiz>y*-f& (tti^^-^g) tt, #y 

by-f^4 l^ltPPP4 sdt&f&^ft^- 
(il3©/^yhT?tt, l#y=*V*>fc») 



[0 0 9 9] 4*3, GPU 4 9 It, 4fflOKj&©7 f -* 
Srft^LftdSfe, *sKy^v©tea«rff5 0"e, GPU 
4 9* 4«B±iWK:*l&LfcDljSo^^«:S*««1- 
*4§3\ P PP4 8ft, t> 5— tOlIjKOT*— 
flMfc-TS. ffioT. PPP4 8^b©fflAr-« (17 

[0 10 0] «X.tf. Ell 5 0), £«T?2 5»D]S£P 
075MP2 4$r^*-r^, 1 6fflfc5HM£*tfc#y 
f-^^GPU4 9l:Mt58^ ®^tC. PPP4 
814, KAPOtt^P 3C0y f -^^GPU4 9fcftM& 
U GPU49|j;, MP0MP3^tt5^y^ 
(DmmZftOo fcfc* PPP4 8f4, H^CP4, P5(D 
7*— **tt*&U GPU4 9I1 HjSPI, P3, P 

4, P5«r*ri-s#y =^^toasrff5. pp 

P4 8I4, H^CP 6»IP 9<07 f *-**IR#|Cfly6U 
GPU49lt IB^P4»SP7S:*r-r53iRy^tII 
jSP 6MP9 **r-T5JKy ^^feaSrtTP. 
[0 10 1] PPP48(i, K^P2, P3, P 

10, P 1 1 0-r-^£GPU4 9fc»|&U GPU4 
9f4, H^CP2, P3, P10, Pll$:t«^y^ 
y<D!im%n?o S&fc, PPP4 8I4, MP5, P 
12^T-^$:«U GPU4 9H E^P3, P 

5, Pll, P 1 2*Wt"SaKy ^XOfeSSrffS. 
SHc, PPP48H 1E&P7, P9, P13, P14 
<Dy*-#%m&U GPU49H, I/SP5, P7, P 
12, P 1 3«r#i-*3tfy ^VfclSjSP7 t P9, PI 
3, P 1 4 «r*pf*#9 =^^©»a*ff5. 

[0 10 2] KTra«tC, PPP48H, HjRP 1 075 
lP2 4 0f-^^GPU4 9lC«U GPU49 

[0103] ^±<^) X 0 \Z LT. P P P 4 8 t4, V 
=^>-(DTI^(Dx-^SrGPU4 9(Ctt*&-T5cO^ Tg^t 
P2, P3, P5, P7, P 9*5,tTJniAP 1 075^P 
1 9©1 5fflcOTS^x-^(4, GPU4 9{C2lHltt^ 

$tv^o lot, ^tt4oe^ (=25 + 15) <om& 

(Dr-^^GPU4 9(^»*&$tb5cO-C, H 1 6 IC^-f 
# M VS: l 6 Lft i^O P P P 4 8 

ox-^a^at4. 4ot7-Kt*a. :o<t? 

[0 10 4] ±3«©*1S«IC*51^-Cf4, S^ft®$:S-r 
M^7 > - ^ ^ P P P 4 8 CMLt^S^, %M<D 
ffiB Sr*-r ^ 7^-^^r^y^ ^©B *Offi«« 1 1 1> 
iCPPP4 8l^ttl&L, sKy^vSrZffl^CT^WL 
^WLfcaKy^ (^^y=^^) id*5tt£«fi 
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[0 10 5] fllxtf* HI 7 (a) ic^-r <t?>i#y =* 
VG>IIj£PO75£P3 0>ffi«i6 (Xi, Yi, Zi, 

( i = 0, • • • , 3) ) . SM^f bfr (Nx, N 
y , Nz), sj?y =/y©»W*aa*ff5^n^7AS:l8 
^-TSSffiS'J^- If^Code) tttJC. 
&*-r#H'*7*— *S:£trr— *SrCD-ROM4 0 

4 5JCE»S-fr. GTE 7 lfc«fc<9#y ^©ffiMSIfc 
£tTofc&, PKE72-C, W^^T-^?:, §17 
(b) iC^1-<tp(C, lO(0^y htU"CPPP4 8 
^Ur, PPP48I1 2Ky=^V*»«L 

5. **5, ^jtasoa^, j£#«ubj&« (l 

x, Ly, Lz) *2lOfeif« (Lr, Lg, L 
b) %M'*7*-9b UPPP4 8{Ctt»*iX 

[0 10 6] PPP4 8H, m&£tlfZ%M'<7*-* 

a>e>, Ens (a) ic^-r, ataa^fc^ifeiRi, ^y^ 

v£^ir2#:7E¥@ (p, q) b<o&&<oBm (pO, 
qO) . *5j:U\ 2#:5g¥® (p, q) i»fe©3feJH©i« 

(p, q) ^(O-y-^y =fV<Z>H^|C*5(t5jBl« 

ttL (*«**6©El«(0 2»lcSlt«"r5) Sr. &5£-C 

L = hV (h 2 + (p-p0) 2 + (q-q0) 2 ) 

[0107] *y =fvsr8ffl©^#y =rvtc 

5MMLfc»g\ PPP48lt Ih/aKy ^VCDH^Si- 
Wl^ItUU GPU 4 9H\ ^fr^-t^sKy 
coH^ojWSfiJ: *) . y ^tf>«&fll&*ffl 

U 018 (b) \Z^i~£o\C s #y ^(D*^*?? 

*y =/vs:3 2fl©*^sKy ^jc^wl 

fc%r£. PPP48I1 V7tfV =f^OK^S(-»«« 
SrtHJU GPU49S, -tttbWf-^sKy^VOKjS 

18 (c) ic^-f<t5l-, =*>'<E>^8rfT5o -co 

&ffi£ffJI1-£;ii:l-J: , 9, iff*?** K0*ffi©)WflE 

[0108] * Lt, 019 ( a ) i^-t"<£ 5 W*. 
If l 6»WU-C4rtSixfc*^y =^^^>«-BA (w© 
»g\ 2 5® ic#LT£<0J;5fcth*£ftfc#** 
tt. 019 (b) lC3jrTJ:5fc, #H>S<offi«fflifct> 

t£, PPP4 8d»bGPU4 9lCffl*SttS (PPP4 
8C9-T -<*X -f^ — >7-^RAM9 7*»6G PU 
4 9lCj;oTK*Bt&^5) o 

[0109] ^loipiar, #y =fvS:$MHu * 



fc*s-C#5. 4fc, rcoi 91-^5 Ccblci GPU 
4 9 ft, ^n — V^-v^ 5 4*l*0>jMJ«rtT 

co-c) , G P U 4 9 oM*ei*t5 ^ i ^-et 5. 

[0110] ft*5, C<0i§£\ # y =*>H 019 

(a) KSM-J; 5 ic, 3 9c7c^ra(c^^-rH?gtc:^#l$ 

[0 111] ±3«lC|tlS«!JC*3^-Ctt, 3»7C^ 

OM4 0d»6R*aLTl^S!& s . 3R5c©S*Wft*« 

?b (fvyi/-h (MS!) ) &PPP4 8 (ROM9 
6) «c^ftlB«*i3:-C*3< bthk., mf&O Sftjt*-? 

i/-M#-yiD) xv-^u-hcDft^lc^tt 

-rs 3^^^^^ h^^t^iiii) tsau CD 

-ROM4 0fcEftS-£T*5< 
[0 112] fljttf* 02 0 (a) fcSf J: 5 

(Bf£oiafi«i^»Lr»»4liHE*) « % 02 0 

(b) C^tRWOryyi/- h^t^ryyu 

i j (i=0, • • 9) iCfcttS, fy/^h^ 

t><Dffim m&m n i i -?mmztiz> 0 

[0 113] r©*5*^:^l'-h*fflfflUti§£\ 
^^yCPU44lt CD-ROM4 0d^, 7^1/ 

V^U— hd>fe©filin i j SrBKMiiU 0 2 1 ic^-f 

^9 ASrJB^raBlSU^C o d e b t h\c 1 

hi:LTPPP4 8tc^fii-5o 

[0 114] *L-C, PPP48li, h ^rS 

^<ry HC*4*b"CV^5«9J^-Code"C« 
feZtllffn ? 7 J*-?* '<tT7 MC^*ttTV^5 3 8c5c 

^rco-r-^i:. v^u— hd»feOfli6n i j 

[0115] rcoi 7>yu- h^^t^-r^^v 

T^u- h^^->- 1 Dir. 7^u- h}5»6^fflfin i 
j "e3ft5c^-^a^ h^^m-fSr irtcj;^, 7X7* 
1^- h^^CD^ttiC/SCr, CD-ROMtCf5&L 

«i-art36S-e# 5. Witt, 02 0 (b) 

(lftjc) *rtt-e, 020 (a) ic»-r«ttsraa*t* 

[0116] 122(1 CD-ROM 4 0 Srffrdc-f SfP 

rtKBo-«Sr»LT^5o 02 2 (a) (Of^fiKSSB 
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Lt\ *»W<OE»3Sll©-SaS«"t?*)SH2 2 (b) 
[0 117] M2 2 (a) 0>fft*««lCi3^-C, ^77 

11211 A*3S«l 1 l*»bKlf# (HfcSrf&a-fS 

So 

[0 118] tUT, ^7*5 11211 ±$L*:3&7G 
*-7*J*9 K^«ffitcH"f5ffiP«Sr«IHaIKl 1 3 fct* 
*&i-ati:tl^ fert Ufc 3 JJctc*^* ^ h 
S#» =f voTHjfi^ffiattSrEftJSB 1 1 4t;:{fcfs-rs 

[0 119] StfflHiei 1 311 ^77 1 1 2d*6)tt*& 

SftfcftBwtiM^b**^ =^vic*tJ6"f 5*B^9^ 
-*£»ttJU E0&B1 1 4 5 £ 5 IcftStt 

T^S 0 

[0 12 0] EftlSBl 1 411 -r^^x^^^icu- 
■*F#*JHJtU *c=fy 1 1 2*5£U^tHj&l 1 3*>b 
Htf&SttfcT'-* (Eft?*-*) -7**7^**1- 
E«^5*5fc*3;h/C^S. ft*5> wOW**^* 
^1 * h*s*ffitca*S*ft*3 9, 

■ l 1 4fc£oTJIMtSn, E^-^**"*"*** 

[0 12 1] rcD<t5i-LT, CD-ROMO^^^ 
©ffrSBjfcisvvr. -t**?^ y^lci"— FJfcSrE*^ 

ffl£t0ffi««*£tfE»7*-# h 9 y ^ KEft-f 
S 0 *UC, ^**^r***C*Ufc**V'<*Sfc 
[cifc^-f S^£t\ Eftx-^J-WJSLfc^y 

<rt* s cd-r oM^jg-r So 
[0122] wc % H2 2 (b) om^eK&^-t, 

^7 11211, A*16fil 1 l36»6K«-#©«f^J!:« 
h£±$1"S <fc?t-#$tvt^So 

[0 12 3] tLT, ^77 1 1 211 ^Lfc3*7C 

*-f*J*9 hofl»aSrR»SBl l 5tc«&-rS£ fc t> 
(C. 4*Lfc3ft5c^^*^ hO«;*^ffia«*E 
g^il 1 4Jctt«-TSJ: 5K&£*vO>S 0 

[0124] ism®Ki 1 5 wffl^a) n ^7 1 

l 2j6»6>»l&S*ifc3»:5c^^*^ h * 
U ^ofy/^ KoBBMHl\ 7^^ 



KOftSAt, *T7l 1 2*Sf^fiRtfc3ft5E^^ 3 i 
* h©f«jSlc#lt5a#ffl*WtaU E®=ggl 1 4 
Kft&iTS J: 0 fc4S*iT^5. 

[0 12 5] «Sf 1 1 4 (B&?9) tt. 
^*^(CU-if#£i&ttU 1 1 2^ < tU ? iS»[E] 

Bl 1 S^bKM&StvfcEft^-* (r^^.^^ 
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[HBOtt*ftl!lW] 
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